Investigation on mechanical properties and size effect of nanocrystalline twin copper by Wu B(吴波) et al.
k     k   Vol  No
 U    k  	  ACTA METALLURGICA SINICA Dec  pp 

 DC	
AIE
 
U R TVS
   d Ucmz 
O G J	L
gugKE  CMSG yACTgCMy	O
yg  Xvy
bITVG
y	eDZgX
EIvITyngA	oGm
bA	u

y	Ay
yCs  XgjAGy	
y	omy
yC  X
gjSITk
my	CT
y	ZgqusgcCeeDs
G
y	go
myNgRgXj
hmy	O
y	Zgq
y	omgjqxb
Sk
vyyV
 Cu M
yRCusbIT
Q TG	  A P 
   
 
INVESTIGATION ON MECHANICAL PROPERTIES AND
SIZE EFFECT OF NANOCRYSTALLINE TWIN COPPER
WU Bo WEI Yueguang
State Key Laboratory of Nonlinear Mechanics Institute of Mechanics Chinese Academy of Sciences Beijing 
Correspondent WU Bo Tel  		
 Email wubolnmimechaccn
Supported by National Natural Science Foundation of China Nos	 and 
Manuscript received 	
 in revised form 
ABSTRACT The stress
strain relations of nanocrystalline twin copper with variously sized grains
and twins are studied by using FEM simulations based on the conventional theory of mechanism

based strain gradient plasticity CMSG A model of twin lamellae strengthening zone is proposed and
a cohesive interface model is used to simulate grain
boundary sliding and separation Eects of material
parameters on stress
strain curves of polycrystalline twin copper are studied in detail Furthermore
the eects of both twin lamellar spacing and twin lamellar distribution on the stress
strain relations
are investigated under tension loading The numerical simulations show that both the strain gradient
eect and the material hardening increase with decreasing the grain size and twin lamellar spacing
The distribution of twin lamellae has a signicant inuence on the overall mechanical properties and
the eect is reduced as both the grain size and twin lamellar spacing decrease Finally the FEM
prediction results are compared with the experimental data
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